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CORRESPONDENCE
Letters to the Editor
“One” Cup of Coffee
and Nuclear SPECT to Go
In the provocative study published in JACC, Zoghbi et al. (1)
discuss the effect of caffeine on ischemia detection by adenosine
single-photon emission computed tomography (SPECT) and
conclude: “One cup of coffee should not be a reason to cancel a
scheduled adenosine study or to change to dobutamine, and the
current guidelines need to be revised to improve laboratory
throughput and patient comfort.” One has to be very careful when
interpreting these conclusions. The caffeine content of 1 cup of
coffee can vary from 3 to 564.4 mg (Table 1) (2). Variations are not
unusual even with the same brand: a study found that in a 16-oz
Starbucks Breakfast Blend coffee, the caffeine content sampled
from the same store varied almost 2-fold when measured for 6
consecutive days (range 299.5 to 564.4 mg) (3). The study by
Zoghbi et al. (1) evaluated the effects of one 8-oz coffee 1 h prior
to SPECT, and 60% of patients had caffeine levels 3 mg/dl. The
caffeine plasma concentration reaches a peak in 45 min to 2 h (4).
Zoghbi et al. (1) thus evaluated the effects of a fixed dose of
caffeine at a fixed point of time after the dose on SPECT
outcomes. Given the wide variation in the caffeine content of
coffee that people consume, the varying time to peak, and the lack
of data to demonstrate efficacy of adenosine SPECT at varying
doses of caffeine, the study probably should be described as
hypothesis generating and should be interpreted with caution.
Caffeine is the world’s most consumed drug, with over 50%
of the population of America consuming it on a day-to-day
basis (4). Studies have shown that caffeine induces an increase
in mean arterial pressure of 6.1  0.5 mm Hg (5). Nevertheless,
the investigators do not comment on the hemodynamic effects
of caffeine per se. Did the blood pressure increase 1 h after
caffeine consumption? Was there an increase in heart rate 1 h
after caffeine consumption compared with baseline? If there
were none of the aforementioned hemodynamic changes, it is
possible that the dose of caffeine for this group of patients
might not have been sufficient enough to cause any hemody-
namic changes and hence to interfere with the SPECT results?
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Reply
We thank Dr. Bangalore and colleagues for their interest in our
work (1). We agree that the caffeine content of 1 cup of coffee and
its absorption and pharmacokinetics are variable and not easily
predictable. We used 1 cup of 8-oz brewed coffee with an
estimated content of 100 mg of caffeine. Based on previous studies,
the peak caffeine levels after 100 mg of oral caffeine ranged from
0.5 to 3.0 mg/l and were achieved within 15 to 120 min after
consumption (2–4). In our study, the mean caffeine level was 3.1
1.6 mg/l (range 1 to 7 mg/l) with 60% of patients achieving levels
Caffeine Content of Common Coffees (2,3)
Table 1 Caffeine Content of Common Coffees (2,3)
Coffee
Serving
Size
Caffeine
(mg)
Starbucks Espresso, regular, small 1 shot 58.1
Starbucks Doubleshot 6.5 oz 105.7
Maxwell House Cappuccino, decaffeinated 8 oz 3–6
Maxwell House Cappuccino, Amaretto 8 oz 25–30
General Foods International Coffee, Viennese
Chocolate Cafe
8 oz 26
Caffe Americano, tall Starbucks 8 oz 35
Caffe Latte, tall Starbucks 8 oz 35
Cappuccino, tall Starbucks 8 oz 35
Caffe Mocha, tall Starbucks 8 oz 35
Maxwell House Cappuccino, French Vanilla or
Irish Cream
8 oz 45–50
General Foods International Coffee, Swiss Mocha 8 oz 55
Maxwell House Cappuccino, Mocha 8 oz 60–65
Instant 8 oz 95
Maxwell House plain, brewed 8 oz 135
Starbucks regular 16 oz 259.3
Royal Farms regular 16 oz 225.7
Dunkin’ Donuts regular 16 oz 143.4
Einstein Bros. regular 16 oz 206.3
Starbucks Breakfast Blend 16 oz 564.4
Other sources: American Dietetic Association, 2005; Center for Science in the Public Interest,
1997; International Food Information Council, 1998.
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from 1 to 3 mg/l (see Fig. 1 from our study) (1). There was no
dose-response effect of caffeine concentration on perfusion defects
as depicted in our Figure 4, although we are aware of the
limitations of the sample size and the small number of patients
who had caffeine levels 3 mg/l. We did not measure the blood
pressure before and after caffeine consumption, although we
reported the hemodynamic responses of adenosine in the absence
and presence of caffeine in our Table 3 (1). However, the
generation of perfusion defects with adenosine stress is not solely
dependent on its hemodynamic effects.
Finally, we agree with Dr. Bangolare et al. that our study should
be described as hypothesis generating, and a larger study is needed
to determine whether a caffeine level cut-off point can be defined
that would attenuate the effects of adenosine on perfusion results.
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